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Wind energy, also called wind power, refers to the process by which wind is used to generate mechanical power or electricity. Wind can be used to do work. The kinetic energy of the wind can be changed into other forms of energy, either mechanical energy or electrical energy. Wind is actually a form of solar energy because the uneven heating of the atmosphere by the sun, the irregularities of the earth’s terrain, bodies of water, and vegetative cover. This wind flow, or motion energy, is then used by wind turbines to generate electricity [1].
 







Firstly the literature review gave a basic knowledge or ideas to the project. From that a proper and suitable tool is chosen to complete the project. The measurement of the retractor to be designed is done 

in this analytical stage. Once the measurement have been taken, the design of the retractor is carried out before it can be fabricated into a prototype. Two types of tools selected are hardware and software tools.
















	   Pex = Cp ½ ρAV3    for practical wind turbine, the usual range of Cp is in the range of  0 ≤ Cp ≤ 0.4

       Torque Formula:

                Tt = { Pex[2] }/ wt
      

       
        2.1.2 Graphical Method






Computational Fluid Dynamic (CFD) is one of the branches of fluid mechanics that uses numerical methods and algorithms to solve and analyze problems that involved fluid flows. Computer are used to performed calculation required to simulate interaction of liquid and gas with surfaces defined by boundary conditions. The software used to perform this task is ANSYS FLUENT Flow Modeling Software.

    
3.	Literature Review

Wind energy is in reality a by product of solar energy. The sun emits radiation which tends to heat parts of the globe at different rates and this difference is most notably during the day and night, but it occurs also when different surfaces for example, water and land absorb or reflect heat at different rates. This in turn causes portions of the atmosphere to warm differently. Due to this temperature and pressure variance, hot 

air rises reducing the atmospheric pressure at the earth's surface and cooler air is drawn in to replace it, this results in wind formation.[1][2]

An energy system does exactly that, wind energy system transforms the kinetic energy of the wind into mechanical or electrical energy which can be harnessed for practical use. Mechanical energy is most commonly used for pumping water, also be used for many other purposes for example grinding grain, sawing, pushing a sailboat, and etc in rural or remote locations. Wind electric turbines on the other hand are used to generate electricity for homes and businesses.

There are two basic designs of wind electric turbines: vertical-axis and horizontal-axis machines. Horizontal-axis wind turbines are most common today, constituting nearly all of the utility-scale turbines in the global market, from 100 kilowatts, kW, capacity and larger.[3]

Beginning since the 7th century AD, humans have harnessed the wind to grind grain, pump water, and more recently to generate electricity, due to the rise of power demands globally and the soaring price of fossil fuel to generate electricity.

The energy that is contained in the wind is dependent on three factors [9]:

i.	the density of the air, 
ii.	the cross-sectional area the wind blows through, 
















Figure2.1: Three factors of extracting wind energy. (Source: http://www.alternative-energy-news.info/ (​http:​/​​/​www.alternative-energy-news.info​/​​))


As each one of these factors increases, so does the energy stored in the wind. The reason that the wind velocity is an important factor is because the energy increases as a cube (x3)of the wind velocity, meaning that if the wind speed doubles then the energy increases by a factor of eight.

In order to capture this energy and convert it to electrical energy, one needs to have a device that is capable of ‘touching’ the wind. This device, or turbine, is usually composed of three major parts: the ‘blades’, the drive train, and the generator. The blades are the part of the turbine that touches the wind and rotates about an axis. The drive train connects the rotating blades to the generator, and the generator converts the mechanical energy into electrical energy. The blades can be based on a lift principle (similar to aircraft wings) or a drag principle (similar to a boat sail). Traditional 3-bladed propeller-type wind turbines are lift machines, for instance. The drive train exists so that the mechanical energy created by the blades can be transferred to the generator. Sometimes the drive train can be used to increase the speed of rotation, dependent on the generator that is used. The generator then passes wire through an electromagnetic field, which creates current flow. This current is then converted to a form that is usable by everyday electrical devices. [3][6]






From the simulation carried out, values of pressure, velocity and turbulence are obtained. These values form flow analysis are then separated into:-

i.	Minimum pressure and maximum pressure
ii.	Minimum and maximum velocity
iii.	Minimum and maximum turbulence


These minimum and maximum values are then tabulated according to the concept design that the value correspond to. The results are tabulated as follows:-
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